Evaluation of potential chemoprotectants against microcystin-LR hepatotoxicity in mice.
Microcystin-LR (MCLR) is a potent cyclic heptapeptide hepatotoxin produced by the blue-green algae, Microcystis aeruginosa. Toxic blooms of this cyanobacteria have been reported throughout the temperate world. In spite of the potential economic loss and health hazard posed by this toxin, few studies on the development of an antidote have been conducted. Thus, a number of biologically active compounds were tested in mice for effectiveness in preventing the toxicity of a lethal dose of MCLR (100 micrograms kg-1). Efficacy was evaluated based upon the percentage of surviving mice, time to death and serum lactate dehydrogenase activity 45 min after treatment with the toxin. The biologically active compounds were separated into groups based upon proposed mechanisms of action. Enzyme induction by phenobarbital but not by 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) resulted in partial protection against toxicity. Calcium channel blockers, free-radical scavengers and water-soluble antioxidants produced little protection against toxicity. The membrane-active antioxidants vitamin E and silymarin, as well as glutathione and the monoethyl ester of glutathione, produced significant protection from lethality. Rifampin and cyclosporin-A, both immunosuppressive and membrane-active agents, which also block the bile acid uptake system of hepatocytes, produced complete protection from the toxicity of MCLR. Thus, lipophilic antioxidants provide partial protection against MCLR toxicity while cyclosporin-A and rifampin are highly effective and potentially useful antidotes. The toxicity of MCLR may depend upon stimulation of the immune system and may be mediated by membrane alterations.